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(54) INDAZOLE DERIVATIVES 

(71) We, CHUGAI SEIYAKU KABUSHIKI KAISHA, a Japanese body 
corporate of No. 5—1, 5-chome, Ukima, Kita-ku, Tokyo, Japan, do hereby declare 
the invention, for which we pray that a patent may be granted to us, and the 
method by which it is to be performed, to be particularly described in and by the 
following statement: — 

This invention relates to indazole derivatives. 

The invention provides indazole derivatives having the formula: 




(I) 



wherein X is a hydrogen atom, a halogen atom or lower alkyl group; each of R and 

R is a hydrogen atom, a lower alkyl group or a lower alkenyl group, or R and R\ 10 

together with the nitrogen atom to which they are attached, form an unsubstituted 

or substituted heterocyclic ring; and n is 1, 2 or 3. 

The indazole derivatives of. the formula (I) are novel compounds having 
tranquilizing activity, antidepressive activity, anti-inflammatory activity, 
circulatory activity, etc., and are useful as medicines. Thus, the invention also 15 
provides a pharmaceutical composition comprising, as active ingredient, an 
indazole derivative of the invention and a pharmaceutically-acceptable diluent or 
earner therefor. 

Examples of indazole derivatives of the invention are: (1) indazole derivatives 
having the formula: 1 20 



(id 
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wherein X is as defined above with respect to formula (I); each of R and R' is a 
lower alkyl group or an allyl group, or R and R', together with the nitrogen atom to 
which they are attached, form a heterocyclic ring optionally substituted by a lower 
alkyl group; and n is 2 or 3; 
5 (2) indazole derivatives having the general formula: 




(III) 



wherein X is as defined above with respect to formula (I); and each of R and R 1 is a 
lower alkyl group, or R and R\ together with the nitrogen atom to which they are 
attached, form an unsubstituted or substituted heterocyclic ring; 
10 (3) indazole derivatives having the formula 




where X and n are as defined above with respect to formula (I). 

(4) indazole derivatives having the formula: 

(ci^_NH 2 

15 wherein X and n are as defined above with respect to formula (I); 

(5) indazole derivatives having the formula: 




wherein X is defined above with respect to formula (I); each of R and R' is a 
hydrogen atom or a lower alkyl group, or R and R', together with the nitrogen 
20 atom to which they are attached, form a heterocyclic ring optionally substituted by 
a phenyl group; and n is 2 or 3. 

According to the invention, the indazole derivatives of the invention can be 
prepared as follows: 

(1) indazole derivatives of formula (II) can be prepared by reacting a compound 
25 having the formula: 

wherein X is as defined above with respect to formula (I), with a compound having 
the formula: 

*'(^V-< J (VIID 

30 wherein X' is a halogen atom, and R, R' and n are as defined above with respect to 
formula (II); 
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Svinj1^°formul£? tiVeS ° f formula can be P re P ared b y reacting a compound 



XXj° ,,X) 



I 

CH r 0H 

wherein X is as defined above with respect to formula (I), with a compound having 
the formula: & 

(X) 

wherein R and R' are as defined above with respect to formula (III); 

(3) indazole derivatives of formula (IV) can be prepared by reacting a compound 

having the formula: 



TrrO (XI) 
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wherein X is as defined above with respect to formula (I), with a compound having 
the formula: 



(XII) 



wherein X' is a halogen atom and n is as defined above with respect to formula (I); 
15 (4) indazole derivatives of formula (V) can be prepared by reacting a compound 15 
having the formula: e . 



(xni) 



20 



where X and n are as defined above with respect to formula (I), with hydrazine: 
20 having t^formSa^ 8 ° f f ° rmula (VI) C * n be P re P ared b y educing a compound 

(CH^-CO-N^) 

wherein n' is n-1, n being as defined above with respect to formula (VI), X is as 
defined above with respect to formula (I), and R and R' are as defined above with 
respect to formula (VI). 

25 In the formulae (I), (II), (III), (VI), (VIII), (X) and (XIV), R and R' may be the 25 

same or different. In formulae (I), (III) and (X), when R and R' taken together 
form a substituted heterocyclic ring, the substituent may be, for example, a methyl 
pup or a phenyl group. In formulae (II) and (VTO), when R and R' taken together 
form a substituted heterocyclic ring, the substituent may be, for example, a methyl 

30 group. " 

As used herein, a lower alkyl group is one containing from 1 to 4 carbon atoms 
(e.g. a methyl group, an ethyl group or an n-butyl group), and a lower alkenyl 
group is one containing 2, 3 or 4 carbon atoms (e.g. an alkyl group). 
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The heterocyclic ring is exemplified by a morphoiino group* a pipendino 
group, a piperazino group, a pyrrolidine group, a 1,2,3,6-tetrahydropyridino 
group, ana a phthalimido group. 

The compound of the formula (VII) used in the process (1) as a starting 
material can be obtained by diazonizing a 2-aminobenzophenone derivative, ring- 5 
closing the diazonized product with sodium sulfite and treating the product with 
stannous chloride (Berichte der Deutschen Chemischen Gesellschaft, vol. 29, p. 
1255 (1896). 

The compound of the formula (XIV) used in the process (5) as a starting 
compound is a novel compound and is prepared by, for example, the following 10 
reaction: 

XX^rO .how-cook - 'XX^rO 

. (CK^-COOR 1 

(CH^-CO-N^J 

wherein R, R' and n' are as defined above with respect to formula (VI); X is as 
defined above with respect to formula (I); X' is a halogen atom; and R" is a lower 
aikyl group. 15 

The compound of the formula (IX) used in the process (2) as a starting 
compound is prepared by reacting the compound of formula (VII) with 
formaldehyde and industrially without separation of this intermediate it can be 
immediately reacted with the amine of the formula (X). 

In the practice , of the process (1) of the invention the reaction of the 20 
compound of the formula (VII) with the compound of the formula (VIII) is carried 
out in a suitable organic solvent, for example dimethylformamide, toluene, 
methanol, ethanol and at a temperature of room temperature or above generally 
for 10 — 90 minutes. 

It is preferable to use an excessive molar amount of the compound of the 25 
formula (VIII) in comparison with the compound of the formula (VII), and in order 
to carry out the reaction smoothly and increase the yield, it is favorable to use a 
condensating agent, for example, an equimolar amount or an excessive molar 
amount of sodium hydride, sodium alcoholate, sodium amide or sodium 
hydroxide. In the case wherein the starting compound of the formula (VIII) is in 30 
the form of hydrochloric acid salt, it is used after the conversion to a free amine 
with the use of base such as sodium hydroxide and dissolving the free amine in a 
solvent such as toluene. 

And in the industrial practice of this process, if a quaternary ammonium salt 
such as triethylbenzylammonium chloride is used as a phase transfer catalysis, 35 
water can be used as a solvent. 

In the practice of the process (5), the reduction reaction of the 
compound of the formula (XIV) is carried out at a temperature of 
room temperature or above; preferably reflux temperature of the re- 
action mixture, for 10 — 60 minutes after dissolving the compound (XIV) in a 40 
suitable solvent such as tetrahydrofuran or diethyl ether and adding an equimolar 
or excessive molar amount of a usual reducing agent such as lithium alminum 
hydride to the solution. 

In the practice of the process (2), the compound of the formula (IX) is reacted 
with the amine of the formula (X) in a suitable solvent, for example ethanol or 45 
methanol. The reaction is carried out at room temperature or a temperature 
higher than room temperature, preferably reflux temperature of the reaction 
mixture, for 1 — 5 hours. Preferably the amine of the formula (X) is used in the 
equimolar or an excessive molar amount in comparison with the amount of the 
compound of the formula (IX). An appropriate catalyst used as sodium hydroxide 50 
or potassium hydroxide may be used, when the desired compound is obtained 
from the compound of the formula (VII) through the compound of the formula 
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Samples 


Anti-reserpine activity 


Compound of Example 3 


0.7 


Compound of Example 7 


1.0 


Compound of Example 8 


0.7 


Compound of Example 9 


0.7 


Compound of Example 10 


1.0 


Compound of Example 16 


0.5 


Compound of Example 29 


1.0 


imipramine 


1.0 


desipramine 


1.0 



„ , . Experimental Example 2. 

35 Barbiturate potentiation 

ddY Strain male mice (4—5 weeks old, body weight 23—28 g) in groups of 5 
mice each were orally treated with 100 rag/kg of samples and 30 minutes after the 
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(IX), the reaction can be carried out in a one-step procedure by adding 
formaldehyde and amine simultaneously to the compound of the formula (VII) and 
reacting them under similar conditions. 

In the practice of the process (4), the compound of the formula (XIII) is 
5 dissolved in an organic solvent such as ethanol and reacted with an equimolar or 
excessive molar amount of hydrazine, preferably hydrazine hydrate. The reaction 
is earned out at room temperature or a temperature above it, preferably reflux 
point of the solvent for 1—4 hours. " 7 

Isolation of the product (I) from the reaction mixture can be carried out bv 
10 pouring the reaction mixture into ice-water, extracting the mixture with an organic 
solvent such as benzene or chloroform, washing the extract with water, drying the 
extract and further concentrating it. The product (I) is generally an oil and can be 
converted to an inorganic acid salt thereof such as hydrochloride and sulfate or an 
organic acid salt such as oxalate, malonate and succinate. 
IS The compound of the formula (I) obtained according to the invention is a 15 

novel compound and is useful as a medicine having tranquilizing activity 
antidepressive activity, anti-inflammatory activity, circulatory activity, etc 
. The following examples are intended only to illustrate the invention and the 
invention is not limited by the examples. 

2 ^ . Experimental Example 1. 20 

Anti-reserpine activity 

ddY Strain male mice (4—5 weeks old, body weight 23—25 g) were 
intraperitoneal^ treated with 5 mg/kg of reserpine and after 3 hours the rectal 
temperatures were determined. Referring to the determined temperatures, the 
mice were divided into groups of 6 mice each to make the mean temperature of 25 
each group as much the same as possible. 4 hours after the administration of 
reserpine, 100 mg/kg each of the samples was orally administered to the mice 
Rectal temperatures were determined 1 hour and 3 hours after the orai 
administration of the samples and effects of the samples on rectal temperature 
30 were calculated as a ratio with the control drug, that is, imipramine, according to 30 
the following equation to obtain the values shown in Table 1. 

Temperature difference between groups treated with samples and a control 
group (treated with vehicle) 

Temperature difference between a group treated with imipramine and a 
control group (treated with vehicle) 

TABLE 1. 
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oral administration the mice were intraperitoneally treated with 100 mg/kg of 
hexobarbital. Duration of loss of righting reflux due to hexabarbitol was 
determined and barbiturate potentiation ratios with control groups were 
calculated. The calculated values are given in Table 2. Imipramine, desipramine 
5 and diazepam were used as control drugs. 5 

^ ^ TABLE 2. 
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Barbiturate DOtentiation 


Prtmrtnitnfl nf Pvamnlp 1 
l^OIUpOULlQ Ul HAaJUpiC I 




(~*r\imr\r\i\nA nf Pvamnlp 0 
^UlIipuuilU Ul £sA<uupiv it 


1.5 


V_OmpUUIlU Ul EfAalllplC J 


1.5 


v^ompounu ui EAdinpic *t 


1.2 


v^ompounQ 01 juAdinpic u 


2.9 


i^ompouna 01 nxampie / 


1 9 


i^ompounu. 01 r-Aduipic o 


1.3 


uompounu or nxampic iu 


1 0 


v^ompouno 01 Example 1 1 


1.3 


v^ompouna 01 example i l 


1 0 

1 .V/ 


v^oiupuunu 01 CAainpiv i*t 


1.7 


i^ompounu oi CAdinpic i j 


1.4 


v^ocnpounu ui CAoinpic 1 r 


1.0 


Compound of Example 19 


1.2 


Compound of Example 20 


1.6 


Compound of Example 23 


1.3 


Compound of Example 25 


1.1 


Compound of Example 29 


1.7 


Compound of Example 34 


2.5 


imipramine 


1.3 


desipramine 


1.5 


diazepam* 


2.3 


*5 mg/kg was orally administered. 



Experimental Example 3. 
ddY Strain mice and Wistar-Imamichi strain rats were used to inspect acute 
toxicity and subacute toxicity (30 days; oral administration) of a compound of the 
10 formula [I]. 10 
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TABLE 3 
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! LD 50 (mg/kg p.o.) 


Subacute toxicity ! 


Sample 


mouse rat 


rat 


Compound of Example 10 


JOU jUUU 

9 660 5000 


not fatal at a dose of 100 
ragAg; no abnormal symp- 
tom at this dose. 


Imipramine 


350 900 


not fatal at a dose of 50 
mg/kg; At this dose normal 
increase in body weight is 
depressed and hemoglobin 
and blood urine nitrogen 
are reduced. Marginal part 
of liver appears dull. 



Example 1. 

™ D t \ meth y Iamin °ethyl chloride hydrochloride (4.32 g) was dissolved in water 
(20 ml) and the solution was alkalized by the addition of aqueous sodium 
hydroxide solution. Then the solution was thoroughly mixed with toluene (30 ml) 

?,oo the v or8an ]? layer was dried over sodium sulfate - Separately, 3-phenylindazole 
(3.88 g) was dissolved m dimethyl formamide (60 ml) and sodium hydride 507 
pure, (1 15 g) was added to the solution, followed by adding dropwise the 
previously prepared toluene solution. The mixture was heated to 70°C and stirred 
for 75 mm. at that temperature and then poured into ice-water and extracted with 
chloroform. The extract was washed with water, dried over sodium sulfate and 
concentrated by evaporation. The residue was treated with ether-hydrochloric 
acid to form hydrochloride. The product was recrystallized from ethanol-ether to 
™*ain 2.o g of l-dimethylammoethyl-3-phenylindazole hydrochloride (m.p, 

A. naly sis * 

Calcd.forC 17 H 20 N 3 Cl: C, 67.65; H,6.68; N, 13.92 (%) 
Found: C, 67.36; H, 6.59; N, 13.72 (%) 

Example 2. 

By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 
indazole (4.57 g) and dimethylaminoethyl chloride hydrochloride (4.32 g) were 
treated to obtain 3.5 g of l-dimethylaminoethyl-3-phenyl-5-chIoroindazole hydro- 
chlonde (m.p. 20O— 201 °C). 
Analysis: 

Calcd.forC l7 H 19 N,Cl: C, 60.72; H,5.70; N, 12.49 (%) 
Found: C, 60.99; H,5.74; N, 12.53 \°/ 0 ) 

Example 3. 

By the procedure similar to that described in Example 1, 3-phenyl-5- 
methylindazoie (4.17 g) and dimethylaminoethyl chloride hydrochloride (4.32 g) 
were treated to obtain 4.0 g of l-dimethylaminoethyl-3-phenyI-5-methylindazole 
hydrochloride (m.p. 191— 192°C). 
Analysis: 

CalcdforQaHMNjCl: C, 68.45; H,7.02; N, 13.30 (%) 
Found: C, 68.42; H,7.17; N, 13.28 \ 0 / o ) 

Example 4. 

By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 
indazole (4.57 g) and diethyiaminoethyl chloride hydrochloride (5.16 g) were 
treated to obtain 5.1 g of l-diethylaminoethyl.3-phenyl-5-chloroindazole hydro- 
chloride (m.p. 185— 186°C). 
Analysis: 

Calcd.forC M H M NjCI 2 : C, 62.64; H.6.36; N, 11.54(%) 
Found: C, 62.41; H.6.23; N,11.33(%) 
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Example 5. 

By the procedure similar to that described in Example 1, 3-phenyl-5-methyl- 
indazole (4.17 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were 
treated to obtain 4.0 g of l-diethylaminoethyl-3-phenyl-5-methylindazole hydro- 
5 chloride (m.p. 131— 133°C). 5 
Analysis* 

Calcd.forC M H M N 3 Cl: C, 69.85; H,7.62; N, 12.22 (%) 
Found: C, 69.81; H,7.59; N, 12.01 (%) 

Example 6. 

10 By the procedure similar to that described in Example 1, 3-phenylindazole 10 

(3.88 g) and diethylaminoethyl chloride hydrochloride (5.16 g) were treated to 
obtain 2.0 g of l-diethylaminoethyl-3-phenyiindazole hydrochloride (m.p. 
114— 118°C). 
Analysis* 

15 CalcdforCH^NjCLHA C, 65.60; H,7.53; N, 12.08 (%) 15 
Found: C65.16; H,7.25; N,11.79(%) 

> Example 7. 

By the procedure similar to that described in Example 1, 3-phenylindazole 
(3.88 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) to obtain 3.5 g of 
20 l-dimethylaminopropyl-3-pnenylindazole hydrochloride (m.p. 140— 143°C). 20 
Analysis: 

CalcdforCuH^NaCUHjO: C61.44; H,7.44; N,11.94(%) 
Found: C61.04; H.7.55; N f 11.72(%) 

Example 8. 

25 By the procedure similar to that described in Example 1, 3-phenyl-5-chloro- 25 

indazole (4.57 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) were 
treated to obtain 4.74 g of l-dimethylaminopropyl-3-phenyi-5-chloroindazole 
hydrochloride (m.p. 158— 160°C). 
Analysis: 

30 Calcd.forQ B H 2l N 3 Cl 2 : C, 61.72; H,6.04; N,12.00(%) 30 
Found: C, 61.47; H,5.95; N, 11.71 (%) 

Example 9. 

By the procedure similar to that described in Example 1, 3-phenyl-5- 
broraoindazole (4.10 g) and dimethylaminopropyl chloride hydrochloride (3.56 g) 
35 were treated to obtain 4.0 g of l-dimethylaminopropyl-3-phenyl-5-bromoindazole 35 
hydrochloride (m.p. 149— 150°C). 
Analvsis* 

Calcd. for C w H 21 N 3 ClBn C, 54.77; H, 5.36; N, 10.65 (%) 
Found: C, 54.35; H,5.46; N, 10.17 (%) 

40 Example 10. 40 

By the procedure similar to that described in Example 1, 3-phenyl-5-methyl- 
indazole (4.17 g) and dimethylaminopropyl chloride hydrochloride (4.74 g) were 
treated to obtain an oily product. The product was purified through distillation 
under reduced pressure to obtain 3.5 g of l-dimetnylaminopropyl-3-phenyl-5- 

45 methylindazole (b.p. 185°C/0.5 mmHg). 45 
Analvsis* 

Calcd. for C^N,: C, 77.78; H, 7.90; N, 14.32 (%) 

Found: C, 77.68; H,7.85: N, 14.11 (%) 

The resulting oily product was reacted with oxalic acid to obtain 3.4 g of 1- 
50 dimethylaminopropyl-3-phenyl-5-methylindazole oxalate (m.p. 184 — 185°C). 50 
Analysis: 

Calcd. for C^NaO*: C, 65.78; H, 6.57; N, 10.96 (%) 
Found: C, 65.53; H,6.58; N, 10.82 (%) 

l-Dimethylaminopropyl-3-phenyl-5-methylindazole was converted by a 
55 conventional way to its hydrochloride having a melting point between 139~140°C. 55 
Analvsis* 

Calcd. for C w H,4N,Ci: C, 69.18; H.7.33; N, 12.74 (%) 
Found: C, 69.01; H.7.28; N, 12.68 (%) 
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_ . Example 11. 

n st* l f TOwi %* similar , to t fhat described in Example 1, 3-phenylindazole 
?3J ] c, P'Peydip^ropyl chloride hydrochloride #94 g) were treated to 
20 202"Q 8 ^P'P^nopropyl^-phenyhndazole hydrochloride (m.p. 



201— 202 8 C). 
Analysis: 
Calcd.forCMHwNjCl: 
Found: 



C, 70.87; H.7.36; N, 11.81 (%) 
C, 71.11; H.7.39; N, 11.89 (gj 



25 



30 



in » u j Example 12. 

m „»k y - i 6 P r ?^ u ? s ! mu > r . t0 . tha t described in Example 1, 3-phenyl-5- in 
rnethyhndazole (4.17 g) and pipendinopropyl chloride hydrochloride were treated 
(m.p 222-223 8e Q 1 'P , P endmo P ro Py'- 3 -P hen y 1 -5-methylindazole hydrochloride 
Analysis: 

15 Calcd LforCaH^Cl: C, 71.43; H.7.63; N,1I.36(%) 15 

Found: C, 71.50; H.7.61; N, 11.47$) 15 

,„ Example 13. 

~n : j nyi-^metnylindazole (4.17 g) was dissolved in dimethylformamide (70 
20 Af^if d , mm hyd , nde 5Q K pu ? 8) was to the solution, foUoweVby 

&" at r00 t m temperature for 10 min. To the resulting solution was added 20 
dropwise a solution of diethylaminopropyl chloride (3.59 g) in 30 ml of toluene 

IS STVT, St, r ed ^. 70 ° C & 1 hour 4,1(1 P oured »to ice-wat™ and 
extracted with chloroform. The extract was washed with water, dried over sodium 
sulfate and concentrated by evaporation. The residue was treated with ether- 
25 hydrochloric acid to obtain 4.5 g of l-diethylaminopropyl-3-phenyl-5-raethyl- 
mdazole hydrochloride (m.p. 127— 129°C). y 
Analysis: 

Calcd.forC 1I H a ,N J Cl: C, 70.47; H.7.89; N, 11.74 (%) 
Foun d: C, 70.24; H.8.26; N,11.28(%) 

30 _ Example 14. 

• a y the iwoMdure similar to that described in Example 13, 3-phenyl-5-chloro- 
indazole (4.57 g) and morpholinoethyi chloride (3.59 g) were treated to obtain 3.7 g 

226-229°?) P y " Chl ° r0indaZ0,e h y droch,oride < m -P 
35 Analysis: 

Calcd forCH^OCl,: C, 60.32; H.5.60; N, 11.11 (%) 35 
Found: C, 60.55; H.5.59; N, 11.22 (%) 

Example 15. 

An t u H !> he ? t0 ^ e , d ^ sim ^ ar to that described in Example 13, 3-phenyl-5- 

W methylindazole (4.17 g) and 1-morpholinopropyl chloride (3.93 g) were treated to 40 

(mJ n i80^1 8 82°C) 1 " mor P holiri oP r oPy 1 - 3 -P hen y 1 - 5 - me thylindazole hydrochloride 

Analysis: 

Calcd.forCHwNjOCl: C, 67.82; H.7.05; N,11.30(%) 
45 Found: C, 67.89; H.6.85; N, 11.36$) 45 

Example 16. 

n ooX the procedure similar to that described in Example 13, 3-phenylindazole 
(3.88 g) and N-methylpiperazinopropyl chloride (4.24 g) were treated to obtain 6.8 
50 g^o^^-N-methylpiperazinopropyl^-phenyl indazole hydrochloride (m.p. 

Analysis: 

Calcd.forC ll H lt N 4 Cl J .H } 0: C, 59.29; H, 7.11; N, 13.17 (%) 
Fouad: C, 59.54; H.7.02; N, 13.23 (%) 

Example 17. 

55 a B Y the procedure similar to that described in Example 13, 3-phenyI-5-methyl- 55 

indazole (4.17 g) and N-methylpiperazinopropyl chloride (4.24 g) were treated to 

ss^^^swr^ 0 ^ ' 3 ■ phenyl ■ 5 * methyiinda2 ° ie 



50 
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Analysis* 

Calcd. for C^H3oN 4 Cl 2 .l/2 H 2 0: C, 61 .39; H, 7.25; N, 13.02 (%) 
Found: C.61.10; H,7.01; N,13.05(%) 

Example 18. 

5 By the procedure similar to that described in Example 13, 3-phenyl-5-methj*l- 

indazole (4.17 g) and diaUylaminopropyl chloride (4.17 g) were treated to obtain 
4.3 g of l-diallylaminopropyl-3-phenyl-5-methylindazole hydrochloride (m.p. 
81-82°C). 
Analysis* 

10 Calcd. for QjHaNjCl: C, 72.33; H,7.39; N,11.00(%) 

Found: C, 72.74; H.7.88; N, 11.07 (%) 

Example 19. 

(a) 3-Phenyl-5-chloroindazole (129 g), paraformaldehyde (0.35 g), morpholine 
15 (1 .91 g) and IN aqueous sodium hydroxide solution (1 ml) were added to 40 ml of 

ethanol and the mixture was allowed to react under reflux. The reaction mixture 
was concentrated and then the residue was dissolved in chloroform, washed with 
water, dried over sodium sulfate and concentrated. The residue was treated with 
column chromatography to obtain 1.7 g of l-morpholinomethyl-3-phenyl-5-chloro- 
20 indazole having a melting point of between 155—156° after recrystallization from 
methanol. 
Analysis* 

Calcd. for C It H l8 N 3 OCl: C, 65.95; H, 5.53; N, 12.82 (%) 
Found: C, 65.63; H.5.44; N, 12.69 (%) 

25 (b) 3-Phenyl-5-chloroindazole (9.16 g), paraformaldehyde (1.5 g), and 5% 

aqueous sodium hydroxide solution (1 ml) were added to ethanol (40 ml) and the 
mixture was heated under reflux for 3 hours. After cooling the mixture, the 
precipitated crystals were recovered by filtration to obtain 8.0 g of 1-hydroxy- 
methyl-3-phenyl-5-chloroindazole (m.p. 144— 146°C). 

30 Analysis: 

Calcd. for C M H u N 2 OCl: C, 65.00; H,4.29; N, 10.83 (%) 
Found: C, 65.21; H,4.32; N, 10.71 (%) 

The product obtained above and morpholine were treated by a procedure 
similar to that described in (a) of Example 19 to obtain the same product as 
35 produced in (a) of Example 19. 

Example 20. 

By the procedure similar to that described in Example 19, 3-phenyi-5-methyl- 
indazole (3.13 g), paraformaldehyde (0.53 g) and pyrrolidine (2.1 g) were treated 
to obtain an oily product. The product was treated with ether-hydrochloric acid to 
40 produce 3.8 g of l-pyrrolidino-methyl-3-phenyl-5-methylindazole hydrochloride 

having a melting point between 161— 162°C after recrystallization from ethanol- 
ether. 
Analysis* 

Calcd. for Q 9 H n N,Cl: C, 69.61; H,6.76; N,12.82(%) 
45 Found: C, 69.37; H,6.69; N, 12.99 (%) 

Example 21. 

fa) By the procedure similar to that described in Example 19, 3-phenylindazole 
(2.91 g), paraformaldehyde (0.50 g) and N-phenylpiperazine (4.87 g) were treated to 
obtain 4.3 g of l-N-phenylpiperazinomethyl-3-phenylindazole having a melting 
point between 109— 1 10°C after recrystallization from ethanol. 



50 



Analysis* 

Calcd. for C^N,: C, 78.23; H, 6.57; N, 15.21 (%) 
Found: C, 78.39; H,6.42; N, 15.31 (%) 



(b) 3-Phenylindazole (9.7 1 g), paraformaldehyde f 2.25 g) and 5% aqueous sodium 
55 hydroxide solution (1 ml) were added to ethanol (40 ml) and the mixture was 

heated under reflux for 3 hours. After cooling the reaction mixture, the 
precipitated crystals were recovered by filtration to obtain 8.7 g of I- 
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hydroxymethyl-3-phenylindazole having a melting point between 103— 105°C 
after recrystaliization from ligroine. 



Calcd for C 14 H I2 N 2 0: C, 74.98; N, 539; N, 12.49 (%) 
Found: C, 74.92; H.5.18; N, 12.61 (%) 

l-Hydroxymethyl-3-phenyIindazole obtained above and N-phenylpiperazine 
were treated by a procedure similar to that described in (a) of Example 19 to 
obtain the same product as produced in (a) of Example 22. 

Example 22. 

' a i If « e Procedure similar to that described in Example 19, 3-phenyl-5-methyl- 
lndazole (2 08 g), paraformaldehyde (0.35 g) and 2-(4 f -chlorophenyl).l,2,3,6-tetfa- 
hydro^.methylp>Tidme (4 0 g) were treated to obtain 2.8 g of f-[2'-(4"-chloro- 
pheny ) - 1\2' ,3' A' - tetrahycfro - 4' - methyl] - pyridinomethyl - 3 - phenyl 5- 
methyi-mdazole (m.p. 130— 13i°Q. p y 0 

Analysis: 

Gdcd forC„H 26 N 3 CI: C, 75.77; H.6.12; N,9.82(%) 
Foun * C, 76.19; H.6.13; N, 10.28 (%) 

(b) By the procedure sinnlar to that described in Example 19, 3-phenyl-5- 
methylmdazoie (13.7 g) and paraformaldehyde (2.4 g) were treated to obtain 13 1 e 
of l-hydroxy-3-phenyl-5-methyhndazole (m.p. 109— 111°C) 
Analysis: 

Calcd for C 15 H I4 N 2 0: C, 75.61; H,5.92; N, 11.76 (%) 
Foua * C, 75.54; H,5.82; N,11.76(%) 

l-Hydroxymethyl-3-phenyl-5-methylinda2ole obtained above and 2-(4'- 
cWorophenyl)-l 2,3,6-tetrahydro-4-methylpyridine were treated by a procedure 
similar to that described in (a) of Example 19 to obtain the same product as 
produced in (a) of Example 22. " 

Example 23. 

l-Hydroxymethyl ; 3-phenylindazole (2e), morpholine (0.84 g) and 5% aqueous 
sodium hydroxide solution (1 ml) were dissolved in ethanol (30 ml), and the 
mixture was heated under reflux for 3 hours. After completion of the reaction, the 
mixture was concentrated under reduced pressure. The resulting oily residue was 
treated with ether-hydrochloric acid to obtain l-morpholinomethyi-3- 
phenylmdazole having a melting point between 166— 167°C (decomposition) after 
recrystaliization from ethanol-ether. ' 
Analysis: 

Calcd for Q 8 H M N 3 0C1: Q65.55; H.6.11; N, 12.74 (JQ 
F o™d: C, 65.48; H,6.26; N f 12.58 (JO 

Example 24. 

3-Phenyl-5-methylindazole (4.17 g) was dissolved in dimethylformamide (70 
ml) and to the solution was added sodium hydride 50% pure (0.96 g) followed by 
stirring at room temperature for 10 minutes. To the resulting mixture was added a 
solution of phthalimidopropyl chloride (4.47 g) in dimethylformamide (50 ml) 
followed by stirring at 95°Cfor 6 hours. The reaction mixture was poured into ice- 
water and then extracted with chloroform. The extract was washed with water, 
dried over sodium sulfate and concentrated under reduced pressure to obtain 4 9 g 
?{ , ! ' p ? t^imidopropyl.3-phenyl.5-methyUndazole having a melting point between 
131— 132° C after recrystaliization from methanol. 
Analysis' 

Calcd for C M H 21 N 3 0 2 : C, 75.93; H, 5.35; N, 10.63 (%) 
Fou nd: C, 75.96; H,5.27; N, 10.61 (%) 

Example 25. 

. j By , % P r( >cedure similar to that described in Example 24, 3-phenyl-5-chloro- 
mdazole (9.2 g), sodium hydride 50% pure (2.3 g) and phthalimidopropyl chloride 
(9 0 g) were treated to obtain 10.4 e of l-phthaHmicfopropyI-3-phenyl-5.chloro- 
mdazole. Recrystaliization from methanol gave a product having a melting point 
between 121— 122° C. 
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A naly s is * 

<^cd.for(^H I8 N 3 0 2 Cl: C, 69.31; H.4.36; N, 10.10 (%) 
Found: C, 69.33; H.4.43; N, 10.34 (%) 

Example 26. . 

5 By the procedure similar to that described in Example 24, 3-phenylindazole 

(7.76 g), sodium hydride 50% pure (2.3 g) and phthalimidopropyl chloride (9.0 g) 
were treated to obtain 8.0 g of l-phthaliinidopropyl-3-phenylindazole having a 
melting point between 129— 130°C after recrystallization from methanol. 
Analysis* 

10 Calcd.forCuH^O^ C, 75.57; H,5.02; N, 11.02 (%) 

Found: " C, 75.57; H.4.99; N,11.10(%) 

Example 27. 

l-N-Monomethylcarbamoylethyl-3-phenylindazole (m.p. Ill — 112°C) (50 g) 
was dissolved in anhydrous tetrahydrofuran (40 ml) and to the solution was added 

15 lithium aluminum hydride (1 .5 g) under cooling with ice followed by heating under 

reflux for 20 min. while stirring. Aqueous ether and aqueous sodium hydroxide 
solution were added to the resulting reaction mixture to separate an organic layer. 
10% Hydrochloric acid was added to the organic layer to separate water layer. The 
water layer was alkalized with the addition of an aqueous sodium hydroxide 

20 solution, extracted with benzene, and the extract was washed with water, dried 

over sodium sulfate and concentrated under reduced pressure to obtain 1.2 g of 1- 
N-monomethylaminopropyl-3-phenylindazole as an oily product. The product was 
converted to its oxalate by a conventional way and then recrystallized from 
methanol to obtain crystals having a melting point between 197 — 198°C (de- 

25 composition). 
Analysis* 

Calcd. for C 19 H 21 N 3 0 4 : C, 64.21 ; H, 5.91 ; N, 1 1.82 (%) 
Found: C, 64.26; H,5.95; N,11.97(%) 

Example 28. 

30 By the procedure similar to that described in Example 27, 1-N-monomethyl- 

carbamoyIethyl-3-phenyl-5-chloroindazole (m.p. 123— 125°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1.5 g) to obtain 2.0 g of 1-N- 
monomethylaminopropyl-3-phenyi-5-chloro-indazole oxalate having a melting 
point between 203— 204° C (decomposition) after recrystallization from ethanol. 

35 Analysis: 

Calcd. for C^HioNACl: Q58.54; H,5.17; N,10.78(%) 
Found: ~ 0,58.89; H,5.16; N, 10.58 (%) 

Example 29. 

By the procedure similar to that described in Example 27, 1-N-monomethyl- 
40 carbamoylethyi-3-phenyl-5-methylindazole (m.p. 128— 130°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1.5 g) to obtain 1.8 g of 1-N- 
monomethylaminopropyl-3-phenyU5-methylindazoIe hydrochloride having a 
melting point between 148 — 149°C after recrystallization from ethanol-ether. 
Analysis* 

45 Calcd. for QjH^NjCl: C, 68.45; H.7.02; N, 13.30 (%) 
Found: C, 68.70; H,7.05; N, 13.35 (%) 

Example 30. 

Oily l-N-phenylpiperazinocarbonylethyl-3-phenyl-5-methylindazole (4.0 g) 
which had been prepared by reacting in order 1 -hydroxy carbonylethyl-3-phenyl-5- 

50 methylindazole with ethyl chlorocarbonate and N-phenylpiperazine was treated 
with the use of lithium aluminum hydride (1.2 g) by the procedure similar to that 
described in Example 27 to obtain 6.1 g of l-N-phenylpiperazinopropyl-3-phenyI- 
5-methylindazole hydrochloride having a melting point between 195 — 200°C after 
recrystallization from ethanol-ether. 

55 Analysis: 

Calcd. for C 27 H 30 N 4 .HCi: C f 72.55; H,6.99; N, 12.53 (%) 
Found: C, 72.46; H,7.02; N, 12.57 (%) 

Example 31. 

By the procedure similar to that described in Example 27, l-N,N-dimethyl- 
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carbaraoylethyl-3-phenyl-5-methylindazole (m.p. 99— 100°C) (5.0 g) was treated 
with the use of lithium aluminum hydride (1.5 g) to obtain 1 .9 g of l-N,N-dimethyl- 
ammopropyl-3-phenyl-5-methyl-indazole oxalate having a melting point between 
1 84— 185°C after recrystallization from ethanol. 
« 5 Analysis: , 
CaIcd.forC^H M N,0 4 : C, 65.78; H.6.57; N, 10.96 (%) D 
Found: C, 65.70; H,6.61; N, 10.82 (%) 

Example 32. 

i a By the procedure similar to that described in Example 27, l-carbamoylethyl- 

10 3-phenyl.5-chloroindazole (m.p. 156— 157°C) (5.0 g) was treated with the use of 10 

lithium aluminum hydride (1.5 g) to obtain 2.0 g of l-aminopropyl-3-phenyl-5- 

chloroindazole hydrochloride having a melting point between 163— 164°C after 

recrystallization from ethanol-ether. 

Analysis' 

15 Calcd.forC^NjCl,: C.59.64; H,5.32; N, 13.04 (%) 15 
Found: C,59.65; H,5.42; N,13.20(%) 

Example 33. 

1 'Phthalimidopropvl-3-phenyl-5-chloroindazole (8.3 g) and hydrazine hydrate 
(2.0 g) were added to ethanol (150 ml) followed by heating under reflux for 3 hours. 

20 The reaction mixture was concentrated under reduced pressure and to the residue 20 
were added benzene (150 ml) and 10% aqueous sodium hydroxide solution (200 ml) 
followed by stirring at room temperature for 1 hour. The organic layer was 
separated from the mixture and it was washed with water, dried over sodium 
sulfate and concentrated under reduced pressure to obtain 5.5 g of 1-aminopropyl- 

25 3-phenyl-5-chloroindazole as an oily product. The product was treated with ether- 25 
hydrochloric acid to form its hydrochloride. After recrystallization from ethanol- 
ether, the product had a melting point between 163— 164°C. 
Analysis* 

Calcd-forC^NjCl,: C, 59.64; H.5.32; N, 13.04 (%) 
30 Found: C, 59.75; H.5.28; N, 13.19 (%) 30 

Example 34. 

By the procedure similar to that described in Example 33, 1- 
phthaUmidopropyl-3-phenyI-5-methylindazole (5.0 g) and hydrazine hydrate (1.5 g) 
were treated to obtain 3.1 g of l-aminopropyl-3-phenyl-5-methylindazole as an oily 
35 product. The product was converted by a conventional way to its hydrochloride 35 
having a melting point between 161— 163°C. 
Analysis: 

CaIcd.forC 17 H M N 3 Cl: C, 67.65; H.6.68; N, 13.92 (%) 
Found: C, 67.64; H.6.76; N, 13.63 (%) 

40 Example 35. 40 

By the procedure similar to that described in Example 33, 1- 
phthah'midopropyl-3-phenylindazole (6.0 g) and hydrazine hydrate (2.0 g) were 
treated to obtain 3.8 g of l-aminopropyl-3-phenylindazole as an oily product 
Infrared Absorption Spectra: (neat) (cm -1 ) 

45 3370, 3050, 2930, 2870, 45 

1615, 1605, 1495, 1150, 
778, 750, 695 

NMR: 4 (CDC1,) 

1.57 (— NH„ 2H) 

'50 2.06 (— C^-CH,— C— , 2H, quintet) 50 

2.73 ( — CHjNH,, 2H, triplet) 

W 

4.52 (N , 2H, triplet) 

I 

CHy — CH 2 — 
7.0—8.1 (aromatic proton, 9H) 
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Example 36. 

3-Phenyl-5-fluoroindazole (2.12 g) t paraformaldehyde (0.33 g), piperidine (1 g) 
and IN aqueous sodium hydroxide solution (1 ml) were added to ethanol (30 ml) 
followed by heating under reflux for 3 hours. The reaction mixture was 
5 concentrated under reduced pressure and the residue was dissolved in benzene, 5 

washed with water, dried over sodium sulfate and concentrated under reduced 
pressure to obtain 1.9 g of l-piperidinomethyl-3-phenyl-5-fluoroindazole having a 
melting point between 82 — 84 °C after recrystallization from methanol. 
Analysis; 

10 Calcd. for C 19 H W N 3 F: C, 73.76; H.6.52; N, 13.58 (%) 10 

Found: C, 73.94; H, 6.46; * N, 13.83 (%) 

Example 37. 

3-Phenyl-5-chloroindazole (4.57 g), piperidinoethyl chloride (3.6 g), and 
triethylbenzylammonium chloride (0.5 g) were added to 50% aqueous sodium 

15 hydroxide solution (5 ml) followed by stirring at 70°C for 1 hour. After completion 15 

of the reaction, the mixture was extracted with benzene and the extract was 
washed with water, dried over sodium sulfate and concentrated. The residue was 
treated with ethanol-hydrochloric acid to obtain 4.3 g of i-piperidinoethyl-3- 
phenyl-5-chloroindazole hydrocloride having a melting point between 230— 235°C 

20 after recrystallization from acetone. 20 
Analysis* 

Calcd. for QoHaNjCl,: C, 63.83; H,6.16; N,1U7(%) 
Found: C, 64.26; H.6.19; N,11.34(%) 

Example 38. 

25 By the procedure similar to that described in Example 27, l-N-mono(n-butyl)- 25 

carbamoylethyl-3-phenylindazole (3.5 g) was treated with the use of lithium 
aluminum hydride (1.0 g) to obtain 0.3 g of l-n-butyIaminopropyl-3-phenyl- 
indazole as an oily product. The product was converted to its oxalate which had a 
melting point of 181~183°C after recrystallization from methanol. 

30 Analysis: 30 
Calcd. for C„H M N s 0 4 : C, 66.48; H, 6.85; N, 10.57 (%) 
Found: C, 66.31; H,6.90; N,11.66(%) 

Example 39. 

By the procedure similar to that described in Example 27, 1-N-monoallyl- 
35 carbamoylethyl-3-phenylindazole (3.5 g) was treated with the use of lithium 35 
aluminum hydride (1.0 g) to obtain 0.9 g of l-monoallylaminopropyl-3- 
phenylindazole as an oily product. The product was converted to its oxalate which 
nad a melting point of 203°C after recrystallization from methanol. 
Analysis' 

40 Calcd. for Q.HuNjO,: C, 66.13; H.6.08; N,11.02(%) 40 
Found: " C, 66.19; H.6.08; N, 11.12 (%) 

WHAT WE CLAIM IS:— 

1. An indazole derivative having the formula: 



Xx 



r 



45 wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; each of R 45 
and R' is a hydrogen atom, a lower alkyl group or a lower alkenyl group, or R and 
R', together with the nitrogen atom to which they are attached, form an 
unsubstituted or substituted heterocyclic ring; and n is 1, 2 or 3. 
2. An indazole having the formula: 
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3. An indazole derivative having the formula: 

S?b^-. X "i a hyd ™ ge , n atom ' a halogen atom or a lower alkyl now each of R 




wherein X is a hydrogen atom, a halogen atom or a lower alkyl group; and nis 1,2 
5. An indazole derivative having the formula: 



wherein X is. a hydrogen atom, a halogen atom or a lower alkyl group; and n is 1, 2 

6. An indazole derivative having the formula: 

Xxr® 

SdA*. hvnSin^ at ° m ' a 1 hah * e 5 * om or a ] ower alkyl group; each of R 
and R is a hydrogen atom or a lower alkyl group, or R and R together with the 
f? m to which they are attache^ for£a h^x^£^oSmSi 
substituted by a phenyl group; and n is 2 or 3. p ' 

7. l-Dimethylaminoethyl-3-phenylindazole 

8. NDimethyIaminoethyl-3-phenyl.5-chloroindazole 

10. l-Diethy aminoethyl-3.phenyl-5-chloroindazole. 
i" }-S! et ?> rIaminoeth y 1 - 3 -P hen yi-5-methyIindazole. 
}*• }-g!ethylaminoethyl-3-phenvlindazole. 

13. l-Dimethylaminopropyl-3-phenylindazole. 

14. -Dimethylaminopropyl.3.phenyl.5-chloroinda2ole. 

5. }-Dimethy aminopropyl-3-phenyl-5-bromoindazole. 

6. ■Dimethylaminopropyl-3-phenyl.5.methylindazole. 

1 7. l-Piperidinopropyl-3-phenylindazole. 

18. |-Piperidinopropyl.3-phenyN5-methylindazole. 

19. -pimethylaminopropyi-3-phenyl.5-methylinda2ole. 

20. -Morpholinoethyl-3-phenyl.5-chloroindazole. 

21 . l-Morpholinopropyl-3-phenyl-5-methylindazole. 
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22. 1 -N-methylpiperazinopropyl-3-phenylindazoie. 

23. l-N-methylpiperazinopropyl-3-phenyl-5-methylindazole. 

24. 1 -Diallylaminopropyl-3-pnenyI-5-methylindazole. 

25. l-MorpholinomethylO-phenyl-5-chloroindazole. 

5 26. l-PyrroIidinomethyl-3-phenyl-5-methylindazole. 5 

27. i -N-phenylpiperazinomethylO-phenylindazole. 

28. 1 - IT - (4' r - chlorophenyl) - r,2',3',6' - tetrahydro - 4' - methyl]- 
pyridinomethyl - 3 - phenyl - 5 - raethylindazole. 

29. 2-Morpholinomethyl-3-phenylindazole. 

10 30. l-Phthdimidopropyl-3-phenyl-5-methylindazoIe. io 

31.1 -PhthalimidopropylO-phenyl-5-chloroindazole. 

32. 1 -Phthalimidopropyl-3-phenylindazole. 

33. 1 -N-monomethylaminopropyl-3-phenylindazole. 

34. l-N-monomethylaminopropyl-3-phenyl-5-chloroindazole. 

15 35. l-N-monomethylaminopropyl-3-phenyl-5-methylindazole. 15 

36. l-N-phenylpipcrazinopropyl-3-pnenyl-5-methylindazole. 

37. l-Aminopropyl-3-phenyl-5-chloroindazole. 

38. l-Aminopropyl-3-phenyl-5-methylindazole. 

39. l-Aminopropyl-3-phenylindazole. 

20 40. l-Piperidinomethyl-3-phenyl-5-fluoroindazole. 20 

41.1 -Piperidinoethyl-3-phenyl-5-chloroindazole . 

42. l-Mono-n-butylaminopropyl-3-phenylindazole. 

43. l-Monoallylaminopropyl-3-phenylindazole. 

44. A process for preparing an indazole derivative as claimed in claim 2, which 

25 comprises reacting a compound having the formula 25 

/ 



f 

wherein X is as defined in claim 2, with a compound having the formula 



wherein X is a halogen atom, and R, R' and n are as defined in claim 2. 
30 45. A process for preparing an indazole derivative as claimed in claim 3, which 30 

comprises reacting a compound having the formula: 



XX 



I 

CH^OH 

wherein X is as defined in claim 3, with a compound having the formula 

35 wherein R and R' are as defined in claim 3. a t . 

46. A process for preparing an indazole derivative as claimed in claim 4, which 
comprises reacting a compound having the formula: 



A 

wherein X is as defined in claim 4, with a compound having the formula: 
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wherein X and n are as defined in claim 5, with hydrazine. 

(CH^-CO-H^ 1 



^^hi?^?^. 11 ^^ 8 ^ 110 ^ 0008 toe Courier Press, Leamington Spa, 1977 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A 1AY from 
which copies may be obtained. 
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%)„-< 

6 

wherein X' is a halogen atom and n is as defined in claim 4 



whereto «' is «-!, « being as defined in claim 6, and X, R and R< are as defined in 10 

substantituy^ * ^ in cIaira »• 

15 substSt^ * — I. 1S 

of claim* 44 "toio WheneVW prepared by a process 35 claimed in an y 

• j 52 / \ Pharmaceutical composition comprising, as active ineredient an 
indazole derivative as claimed in any of claims 1 to 43 and 51 and a 
20 pharmaceutically-acceptable diluent or carrier therefor. ' 
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